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Multicarrier system with multiple null subcarriers in transmitted signal due to variable receive

(54)
bandwidths and the resulting multiple potential dc subcarriers
(57)  Multicarrier system with variable bandwidth

communication. If differentreceivers have different band-
width allocations, the different receivers will have dc sub-
carriers at different locations. The positions of the dc sub-
carriers will also change with changes in the receive
bandwidth. The transmitter transmits over the whole
bandwidth and does not transmit data on any subcarrier
which could potentially be a dc subcarrier of one of the
receivers.
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Description

[0001] The present invention relates generally to tele-
communication systems and in particular, to methods
and devices for transferring data from a first telecommu-
nication device to a second telecommunication device
and/or for retrieving data.

[0002] In classical telecommunication networks, like
wireless telecommunication networks, a base station
transfers and/or receives data to and/or from user equip-
ments.

[0003] Insome wireless telecommunication networks,
the overall system bandwidth is partitioned into plural car-
rier frequencies on which orthogonal signals are mapped.
[0004] The base station and the user equipments are
able to transfer data through a same frequency band.
Thus, the base station and the user equipments use the
same modulation and/or demodulation carrier frequency
and the frequency bands have the same bandwidth.
[0005] Recently, some wireless telecommunication
networks allow the base station to transfer and/or receive
data in a frequency band which has a larger bandwidth
than the one used by some user equipments.

[0006] Such technique enables the user equipments
which have different capabilities in term of bandwidth to
communicate with the base station.

[0007] The problem with such technique is that the
overall frequency band of the base station may not be
used efficiently.

[0008] In order to use more efficiently the overall fre-
quency band of the base station, the user equipments
should be able to have different modulation and/or de-
modulation carrier frequencies.

[0009] The existence of different modulation and/or
demodulation carrier frequencies generates some prob-
lems. If the base station maps data on the demodulation
carrier frequency of a user equipment, the data may be,
after demodulation by the user equipment, mixed with
continuous components depending on the user equip-
ment architecture. Strong interferences may arise from
these continuous components, so that data, received in
this demodulation carrier frequency are very unreliable.
[0010] Similarly, if a user equipment maps the data on
the demodulation carrier frequency of the base station,
the data may be, after demodulation by the base station,
mixed with continuous components depending on the
base station architecture. Strong interferences may arise
from these continuous components, so that data, re-
ceived in this demodulation carrier frequency are very
unreliable.

[0011] The aim of the invention is therefore to propose
methods and devices which allow the user equipments
and the base station to have different modulation and/or
demodulation carrier frequencies without having strongly
interfered data on these carrier frequencies.

[0012] To that end, the present invention concerns a
method for transferring, by a first telecommunication de-
vice, data to a second telecommunication device through
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a telecommunication network using multiple carrier fre-
quencies, characterised in that the method comprises
the steps executed by the first telecommunication device,
of :

- mapping the data on first carrier frequencies of plural
consecutive groups of first carrier frequencies, each
group of first carrier frequencies being spaced from
the next group of first carrier frequencies by a second
carrier frequency, at least two second carrier fre-
quencies being carrier frequencies which are sus-
ceptible to be the demodulation carrier frequency of
the second telecommunication device,

- transferring the mapped data to the second telecom-
munication device.

[0013] The present invention concerns also a device
for transferring, from a first telecommunication device,
data to a second telecommunication device, through a
telecommunication network using multiple carrier fre-
quencies, characterised in that the device for transferring
is included in the first telecommunication device and
comprises:

- means for mapping the data on first carrier frequen-
cies of plural consecutive groups of first carrier fre-
quencies, each group of first carrier frequencies be-
ing spaced from the next group of first carrier fre-
quencies by a second carrier frequency, at least two
second carrier frequencies being carrier frequencies
which are susceptible to be the demodulation carrier
frequency of the second telecommunication device,

- means for transferring the mapped data to the sec-
ond telecommunication device.

[0014] Thus, the second telecommunication device is
able to have different demodulation carrier frequencies
without having strongly interfered data on these carrier
frequencies.

[0015] According to a particular feature, each second
carrier frequency which is susceptible to be the demod-
ulation carrier frequency of the second telecommunica-
tion device is a predetermined carrier frequency.
[0016] Thus, by having predetermined second carrier
frequencies, the determination of the second carrier fre-
quencies is very simple. The first telecommunication de-
vice knows a priori which carrier frequencies are suscep-
tible to be the demodulation carrier frequency of the sec-
ond telecommunication device.

[0017] According to a particular feature, each group of
first carrier frequencies comprises the same predeter-
mined number of first carrier frequencies.

[0018] Thus, the mapping of the data on the first carrier
frequencies is simplified. The complexity of the first tel-
ecommunication device is then reduced.

[0019] According to a particular feature, the data are
transferred under the form of first symbols of a first du-
ration and second symbols of a second duration, the first
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symbols being mapped on a first number of first carrier
frequencies, the second symbols being mapped on a
second number of first carrier frequencies.

[0020] According to a particular feature, each first car-
rier frequency on which a first symbol is mapped is
spaced from the second carrier frequencies by an integer
number of Af, where Af is the spacing between two first
carrier frequencies on which a first symbol is mapped.
[0021] Thus, the second telecommunication device
doesn'’t retrieve strongly interfered data on a carrier fre-
quency.

[0022] According to a particular feature, each first car-
rier frequency on which a second symbol is mapped is
spaced from the second carrier frequencies by an integer
number of LAf, where L is the first duration divided by the
second duration.

[0023] Thus, the first symbols and the second symbols
are not mapped on the second carriers frequencies. It is
then, not necessary to have specific second carrier fre-
quencies on which first symbols are not mapped and oth-
er second carrier frequencies on which second symbols
are not mapped.

[0024] The second telecommunication device doesn’t
retrieve strongly interfered data on a carrier frequency.
[0025] According to a particular feature, the number
X, of first carrier frequencies on which first symbols are
mapped in one group of first carrier frequencies and the
number X of first carrier frequencies on which second
symbols are mapped in that group of first carrier frequen-
cies satisfy the following formula (X, +1)=(Xg+1)L.
[0026] Thus, by controlling the number of first carrier
frequencies on which first symbols are mapped in one
group of first carrier frequencies and the number of first
carrier frequencies on which second symbols are
mapped in that group of first carrier frequencies, the sec-
ond telecommunication device doesn't retrieve strongly
interfered data on a carrier frequency.

[0027] According to a particular feature, at least one
other second carrier frequency is a predetermined carrier
frequency defined in order to insure that in each group
of first carrier frequencies, the number X; of first carrier
frequencies on which first symbols are mapped in one
group of first carrier frequencies and the number Xg of
first carrier frequencies on which second symbols are
mapped in that group of first carrier frequencies satisfy
the formula (X, +1)=(Xg+1)L.

[0028] Thus, the mapping of the data on the first carrier
frequencies is simplified. The complexity of the first tel-
ecommunication device is then reduced.

[0029] Furthermore, the groups of first carrier frequen-
cies are regularly spaced on the overall frequency band
of the first or second telecommunication devices.
[0030] According to a particular feature, the first tele-
communication device transfers data through a first fre-
quency band, the second telecommunication device re-
ceives data through a second frequency band and the
bandwidth of the second frequency band is smaller than
the bandwidth of the first frequency band.
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[0031] According to a particular feature, the first tele-
communication device transfers data to plural second
telecommunication devices and at least one second car-
rier frequency is a carrier frequency which is susceptible
to be the demodulation carrier frequency of another sec-
ond telecommunication device.

[0032] Thus, the mapping of the data on the first carrier
frequencies is simplified. The complexity of the first tel-
ecommunication device is then reduced.

[0033] Furthermore, by mapping the data only on the
first carrier frequencies and not on the carrier frequency
which is susceptible to be the demodulation carrier fre-
quency of another second telecommunication device, the
first telecommunication device maps data among the
same first carrier frequencies for each second telecom-
munication device. The second telecommunication de-
vice retrieves data among the same first carrier frequen-
cies without having to consider which carrier frequency
is its demodulation carrier frequency.

[0034] According to a particular feature, the first tele-
communication device transfers data through a first fre-
quency band and the second telecommunication device
receives data through a second frequency band and the
bandwidth of the first frequency band is smaller than the
bandwidth of the second frequency band.

[0035] According to a particular feature, one second
carrier frequency is the modulation carrier frequency of
the first telecommunication device.

[0036] Thus, the second telecommunication device
will not be disturbed by strong interferences which may
arise from the continuous components which may appear
on the modulation frequency of the first telecommunica-
tion device.

[0037] According to a particular feature, at least one
other second carrier frequency is the carrier frequency
which is susceptible to be the modulation carrier frequen-
cy of another first telecommunication device.

[0038] Thus, by mapping the data only on the first car-
rier frequencies and not on the carrier frequency which
is susceptible to be the modulation carrier frequency of
another first telecommunication device, the second tel-
ecommunication device doesn’t have to consider which
first telecommunication device transfers the data in order
to retrieve the data on first carrier frequencies.

[0039] Furthermore, the groups of first carrier frequen-
cies are regularly spaced on the overall frequency band
of the first or second telecommunication devices.
[0040] According to a particular feature, the first tele-
communication device maps on the second carrier fre-
quencies null value or pilot symbols or other data than
the one mapped on the first carrier frequencies.

[0041] Thus, if the first telecommunication device
maps null value on the second carrier frequencies, the
mapping of the data on the second carrier frequencies
is simplified. If the first telecommunication device maps
on the second carrier frequencies pilot symbols or other
datathan the one mapped on the first carrier frequencies,
the frequency band is used efficiently.
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[0042] According to still another aspect, the present
invention concerns a method for retrieving data trans-
ferred by a first telecommunication device to a second
telecommunication device through a telecommunication
network using multiple carrier frequencies, characterised
in that the method comprises the steps executed by the
second telecommunication device, of :

selecting first carrier frequencies of at plural consec-
utive groups of first carrier frequencies, each group
offirst carrier frequencies being spaced from the next
group of first carrier frequencies by a second carrier
frequency, at least two second carrier frequencies
being carrier frequencies which are susceptible to
be the demodulation carrier frequency of the second
telecommunication device,

retrieving data on the selected first carrier frequen-
cies.

[0043] The present invention concerns also a device
for retrieving data transferred by a first telecommunica-
tion device to a second telecommunication device
through a telecommunication network using multiple car-
rier frequencies, characterised in that the device for re-
trieving is included in the second telecommunication de-
vice and comprises :

- means for selecting first carrier frequencies of at plu-
ral consecutive groups of first carrier frequencies,
each group of first carrier frequencies being spaced
from the next group of first carrier frequencies by a
second carrier frequency, at least two second carrier
frequencies being carrier frequencies which are sus-
ceptible to be the demodulation carrier frequency of
the second telecommunication device,

- means for retrieving data on the selected first carrier
frequencies.

[0044] Thus, the second telecommunication devices
are able to have different demodulation carrier frequen-
cies from the modulation carrier frequency of the first
telecommunication device without having strongly inter-
fered data on these carrier frequencies.

[0045] According to a particular feature, each group of
first carrier frequencies comprises the same predeter-
mined number of first carrier frequencies.

[0046] Thus,theretrieving ofthe data onthe firstcarrier
frequencies is simplified.

[0047] According to a particular feature, each first car-
rier frequency on which a first symbol is mapped is
spaced from the second carrier frequencies by an integer
number of Af, where Afis the spacing between two first
carrier frequencies on which a first symbol is mapped.
[0048] According to a particular feature, each first car-
rier frequency on which a second symbol is mapped is
spaced from the second carrier frequencies by an integer
number of LAfwhere L is the first duration divided by the
second duration.
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[0049] Thus, the first symbols and the second symbols
are not mapped on the second carriers frequencies. It is
then, not necessary to have specific second carrier fre-
quencies on which first symbols are not mapped and oth-
er second carrier frequencies on which second symbols
are not mapped.

[0050] According to a particular feature, the number
X, of first carrier frequencies on which first symbols are
mapped in one group of first carrier frequencies and the
number Xg of first carrier frequencies on which second
symbols are mapped in that group of first carrier frequen-
cies satisfy the following formula (X;+1 )=(Xg+1)L,
wherein L is the first duration divided by the second du-
ration.

[0051] According to a particular feature, at least one
other second carrier frequency is a predetermined carrier
frequency defined in order to insure that in each group
of first carrier frequencies, the number X, of first carrier
frequencies on which first symbols are mapped in one
group of first carrier frequencies and the number X of
first carrier frequencies on which second symbols are
mapped in that group of first carrier frequencies satisfy
the formula (X, +1)=(Xg+1)L or at least one other second
carrier frequency is the carrier frequency which is sus-
ceptible to be the demodulation carrier frequency of an-
other second telecommunication device or at least one
other second carrier frequency is the carrier frequency
which is susceptible to be the modulation carrier frequen-
cy of another first telecommunication device.

[0052] Thus, the selection of the data on the first carrier
frequencies is simplified. The complexity of the second
telecommunication device is then reduced.

[0053] Furthermore, by selecting the data only on the
first carrier frequencies and not on the carrier frequency
which is susceptible to be the modulation carrier frequen-
cy of another second telecommunication device, all the
second telecommunication devices select the same first
carrier frequencies.

[0054] Furthermore, by selecting the data only on the
first carrier frequencies and not on the carrier frequency
which is susceptible to be the demodulation carrier fre-
quency of another first telecommunication device, all the
second telecommunication devices select the same first
carrier frequencies. The second telecommunication de-
vice retrieves data on the same first carrier frequencies
without having to consider which carrier frequency is the
modulation carrier frequency of the first telecommunica-
tion device which transfers data.

[0055] According to a particular feature, the second
telecommunication device selects at least one second
carrier frequency and/or at least one other second carrier
frequency and retrieves data on the selected second car-
rier frequency and/or on the at least one other second
carrier frequency.

[0056] Thus, the frequency band is used efficiently.
[0057] According to a particular feature, the first tele-
communication device transfers data through a downlink
channel and the second telecommunication device trans-
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fers data through an uplink channel and the uplink and
downlink channels have the same second carrier fre-
quencies.

[0058] The complexity of the telecommunication de-
vices is then reduced.

[0059] According to still another aspect, the present
invention concerns computer programs which can be di-
rectly loadable into a programable device, comprising
instructions or portions of code for implementing the
steps of the methods according to the invention, when
said computer programs are executed on programmable
devices.

[0060] Since the features and advantages relating to
the computers programs are the same as those set out
above representative of the methods and devices ac-
cording to the invention, they will not be repeated here.
[0061] According to still another aspect, the present
invention concerns a signal transferred by a first telecom-
munication device to a second telecommunication de-
vice, the signal being transferred through a frequency
band composed of multiple carrier frequencies, charac-
terised inthat data are mapped onfirst carrier frequencies
of plural consecutive groups of first carrier frequencies
and in that each group of first carrier frequencies is
spaced from the next group of first carrier frequencies by
a second carrier frequency, at least two second carrier
frequencies being carrier frequencies which are suscep-
tible to be the demodulation carrier frequency of the sec-
ond telecommunication device.

[0062] According to a particular feature, each group of
first carrier frequencies comprises the same predeter-
mined number of first carrier frequencies.

[0063] According to a particular feature, the data are
under the form of first symbols of a first duration and
second symbols of a second duration, the first symbols
being mapped on a first number of first carrier frequen-
cies, the second symbols being mapped on a second
number of first carrier frequencies.

[0064] According to a particular feature, each first car-
rier frequency on which a first symbol is mapped is
spaced from the second carrier frequencies by an integer
number of Af, where Afis the spacing between two first
carrier frequencies on which a first symbol is mapped.
[0065] According to a particular feature, each first car-
rier frequency on which a second symbol is mapped is
spaced from the second carrier frequencies by an integer
number of LAf, where Afis the spacing between two first
carrier frequencies on which a first symbol is mapped
and L is the first duration divided by the second duration.
[0066] According to a particular feature, the number
X, of first carrier frequencies on which first symbols are
mapped in one group of first carrier frequencies and the
number Xg of first carrier frequencies on which second
symbols are mapped in that group of first carrier frequen-
cies satisfy the following formula (X, +1)=(Xs+1)L.
[0067] According to a particular feature, the number
X, of first carrier frequencies on which first symbols are
mapped in one group of first carrier frequencies is equal
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to 75, the number Xg of first carrier frequencies on which
second symbols are mapped in that group of first carrier
frequencies is equal to 37, L equals two and each group
of first carrier frequencies is divided into three resource
blocks.

[0068] According to a particular feature, the number
X, of first carrier frequencies on which first symbols are
mapped in one group of first carrier frequencies is equal
to 147, the number X, of first carrier frequencies on which
second symbols are mapped in that group of first carrier
frequencies is equal to 73, L equals two and each group
of first carrier frequencies is divided into seven resource
blocks.

[0069] According to a particular feature, the number
X, of first carrier frequencies on which first symbols are
mapped in one group of first carrier frequencies is equal
to 135, the number X, offirst carrier frequencies on which
second symbols are mapped in that group of first carrier
frequencies is equal to 67 and L equals two and each
group of first carrier frequencies is divided into five re-
source blocks.

[0070] According to a particular feature, the number
X, of first carrier frequencies on which first symbols are
mapped in one group of first carrier frequencies is equal
to 77, the number X of first carrier frequencies on which
second symbols are mapped in that group of first carrier
frequencies is equal to 38, L equals two and each group
of first carrier frequencies is divided into seven resource
blocks.

[0071] Since the features and advantages relating to
the signals are the same as those set out above related
to the methods and devices according to the invention,
they will not be repeated here.

[0072] The characteristics of the invention will emerge
more clearly from a reading of the following description
of an example embodiment, the said description being
produced with reference to the accompanying drawings,
among which :

Fig. 1 is a diagram representing the architecture of
a wireless telecommunication network in which the
present invention is implemented ;

Fig. 2 is a diagram representing the architecture of
a base station ;

Fig. 3 is a diagram representing the architecture of
a user equipment ;

Fig. 4 is a diagram representing the architecture of
the network interface of the base station ;

Fig. 5 is a diagram representing the architecture of
the network interface of the user equipment ;

Fig. 6a is a diagram representing a first example of
first carrier frequencies on which first and second
symbols are mapped and second carrier
frequencies ;

Fig. 6b is a diagram representing a second example
of first carrier frequencies on which first and second
symbols are mapped and second carrier
frequencies ;
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Fig. 7 is a diagram representing an example of the
frequency band in which data are mapped on first
carrier frequencies of groups of carrier frequencies
and in which each group of first carrier frequencies
are spaced from at least one other group of first car-
rier frequencies by at least one second carrier
frequency ;

Fig. 8 is a diagram representing an algorithm for
transferring data according to the presentinvention ;
Fig. 9 is a diagram representing an algorithm for re-
trieving data according to the present invention.

[0073] Fig. 1 is a diagram representing the architec-
ture of a telecommunication network in which the present
invention is implemented.

[0074] In the telecommunication network 15, a base
station 10 transfers and/or receives data to and/or from
user equipments 20a to 20g.

[0075] The telecommunication network 15 is either a
wireless telecommunication network or a wired telecom-
munication network which uses, for instance, electric
power line distribution network as a medium of transmis-
sion.

[0076] Inthe telecommunication network 15, the over-
all system bandwidth is partitioned into plural carrier fre-
quencies on which orthogonal signals are mapped. Some
of the carrier frequencies are grouped into resource
blocks which are comprised into groups of carrier fre-
quencies according to the present invention.

[0077] Asexampleandinanonlimitative way, the wire-
less telecommunication network 15 uses an Orthogonal
Frequency Division Multiple Access scheme.

[0078] In the Fig. 1, only seven user equipments 20a
to 20g are shown for the sake of clarity but we can un-
derstand that a reduced number of user equipments 20
or a more important number of user equipments 20 can
be used in the present telecommunication network 15.
[0079] The base station 10 is a telecommunication de-
vice which is also named a node B or an enhanced node
B.

[0080] Theuserequipmentdevices20are,asexample
and in a non limitative way, telecommunication devices
like mobile phones, personal digital assistants, personal
computers.

[0081] Each userequipment20ato 20g is linked to the
base station 10 using an uplink and a downlink channel.
[0082] The base station 10 transfers data to the user
equipments 20 through the downlink channel and each
user equipment 20a to 20g transfers data to the base
station 10 through the uplink channel.

[0083] The base station 10 is able to transfer and/or
receive data through afrequency band which has a band-
width which is larger than or equal to the bandwidth of
frequency band in which the user equipments 20a to 20g
are able to transfer and/or receive data.

[0084] Asexampleandinanon limitative way,thebase
station 10 is able to transfer and/or receive data through
a first frequency band which has a bandwidth equal to
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20 MHz and the user equipments 20a to 20g are able to
receive and/or transfer data through a second frequency
band which has a bandwidth equal to 10 MHz or 15 MHz
or 20 MHz.

[0085] It has to be noted here that, the bandwidth of
second frequency band may be different from each user
equipment 20a to 20g.

[0086] The base station 10 has a modulation and/or
demodulation carrier frequency which is the carrier fre-
quency which is at the centre of the first frequency band
of the base station 10 or is a carrier frequency which is
around the centre of the first frequency band of the base
station 10.

[0087] The present invention will be describe when
Time Division Duplexing scheme is used in the telecom-
munication network 15, i.e. when the modulation and the
demodulation carrier frequencies of the base station 10
are identical. The present invention is also applicable
when Frequency Division Duplexing scheme is used in
the telecommunication network 15, i.e. when he modu-
lation and the demodulation carrier frequencies of the
base station 10 are different.

[0088] Each user equipment 20a to 20g has a modu-
lation and/or demodulation carrier frequency which is the
carrier frequency which is at the centre of the second
frequency band of the user equipment 20a to 20g or is a
carrier frequency which is around the centre of the sec-
ond frequency band of the user equipment 20a to 20g.
[0089] The modulation carrier frequency of each
equipment 20a to 20g is equal to its demodulation carrier
frequency but we can understand, as it has already been
disclosed, that the modulation carrier frequency of each
equipment 20a to 20g can be also different from its de-
modulation carrier frequency.

[0090] The modulation and/or demodulation carrier
frequency of each user equipment 20a to 20g may be
different from the demodulation and/or modulation carrier
frequency of the base station 10.

[0091] The modulation and/or demodulation carrier
frequency of each user equipment 20a to 20g may be
different from the demodulation and/or modulation carrier
frequency of other user equipments 20a to 20g.

[0092] The user equipments 20 are allowed to have a
camping position, i.e., a modulation and/or demodulation
carrier frequency which is different from the demodula-
tion and/or modulation carrier frequency of the base sta-
tion 10. Compared to the simplistic configuration in which
the modulation and/or demodulation carrier frequencies
of the user equipments 20 are always identical to the
demodulation and/or modulation carrier frequency of the
base station 10, the possibility to have different camping
positions enables a better usage of the frequency bands.
[0093] When a base station 10 and a user equipment
20 have different modulation and/or demodulation carrier
frequencies, if the base station 10 maps data on the de-
modulation carrier frequency of the user equipment 20,
the data may be, after demodulation by the user equip-
ment 20, mixed with continuous components of the elec-
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trical environment depending on the user equipment 20
architecture. Strong interferences may arise from these
continuous components, so that data received in this car-
rier frequency may be strongly interfered. The same
problems arise also in the uplink channel i.e. when the
user equipments 20 map data on the demodulation car-
rier frequency of the base station 10.

[0094] Fig. 2 is a diagram representing the architec-
ture of a base station.

[0095] The base station 10, has, for example, an ar-
chitecture based on components connected together by
a bus 201 and a processor 200 controlled by programs
as disclosed in the Figs. 8 and 9.

[0096] It has to be noted here that the base station 10
is, in a variant, implemented into one or several dedicated
integrated circuits which execute the same operations
as the one executed by the processor 200 as disclosed
hereinafter.

[0097] The bus 201 links the processor 200 to a read
only memory ROM 202, a random access memory RAM
203 and a network interface 205.

[0098] The read only memory ROM 202 contains in-
structions of the programs related to the algorithms as
disclosed in the Figs. 8 and 9 which are transferred, when
the base station 10 is powered on to the random access
memory RAM 203.

[0099] The RAM memory 203 contains registers in-
tended to receive variables, and the instructions of the
programs related to the algorithms as disclosed in the
Figs. 8 and 9.

[0100] Fig. 3 is a diagram representing the architec-
ture of a user equipment.

[0101] The user equipment 20, has, for example, an
architecture based on components connected together
by abus 301 and a processor 300 controlled by programs
as disclosed in the Figs. 8 and 9.

[0102] It has to be noted here that the user equipment
20 is, in a variant, implemented into one or several ded-
icated integrated circuits which execute the same oper-
ations as the one executed by the processor 300 as dis-
closed hereinafter.

[0103] The bus 301 links the processor 300 to a read
only memory ROM 302, a random access memory RAM
303 and a network interface 305.

[0104] The read only memory ROM 302 contains in-
structions of the programs related to the algorithms as
disclosed in the Figs. 8 and 9 which are transferred, when
the user equipment 20 is powered on to the random ac-
cess memory RAM 303.

[0105] The RAM memory 303 contains registers in-
tended to receive variables, and the instructions of the
programs related to the algorithms as disclosed in the
Figs. 8 and 9.

[0106] Fig. 4 is a diagram representing the architec-
ture of the network interface of the base station.

[0107] The network interface 205 of the base station
10 comprises a transmission module 400 and a reception
module 450.
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[0108] The architecture of the reception module 450
is similar to the architecture of the reception module 500
which will be disclosed hereinafter in reference to the Fig.
5.

[0109] The transmission module 400 comprises a data
to carrier frequencies mapping module 41 which maps
the data to be transferred on first carrier frequencies of
at least two groups of first carrier frequencies.

[0110] Asexample andinanon limitative way, the data
to carrier frequencies mapping module 41 maps data to
the first carrier frequencies of sixteen groups 70. Only
the group noted 70, and the sixteenth group noted 70,4
are shown in the Fig. 4 for the sake of clarity.

[0111] Each group offirst carrier frequencies is spaced
from at least one other group of first carrier frequencies
by at least one second carrier frequency.

[0112] A second carrier frequency is a carrier frequen-
cy on which no data are mapped or is a carrier frequency
used for transferring information like pilot symbols or oth-
er data than the one mapped on the first carrier frequen-
cies.

[0113] The other data are, as example used, for sig-
nalling purpose, or data which need to be transferred at
a lower rate than the data mapped on the first carrier
frequencies or data which are not essential for the user
equipment 20 which receives them or data which are
transferred simultaneously on at least two second carrier
frequencies.

[0114] As example, the Fig. 4 shows that the data to
carrier frequencies mapping module 41 maps null values
on second carrier frequencies.

[0115] Only three second carrier frequencies noted
714, 73, and 73g are shown in the Fig. 4 for the sake of
clarity but the data to carrier frequencies mapping module
41 maps null values or pilot symbols or signalling data
or other data on a more important number of second car-
rier frequencies as it will be disclosed hereinafter in ref-
erence to the Fig. 7.

[0116] The data to carrier frequencies mapping mod-
ule 41 maps the data to be transferred under the form of
first symbols of a first duration and second symbols of a
second duration. The data to carrier frequencies mapping
module 41 maps the first symbols on first carrier frequen-
cies of groups of carrier frequencies and maps the sec-
ond symbols on first carrier frequencies of groups of first
carrier frequencies.

[0117] In the telecommunication network 15, two dif-
ferent symbols are used either in the uplink or the down-
link channel. The first symbols are as example long sym-
bols and the second symbols are as example short sym-
bols.

[0118] If a long symbol of duration Ty is built from Nb
carrier frequencies spaced by a sub frequency band Af,
a short symbol of duration T/ L is built by considering
Nb/ L carrier frequencies spaced by LAfif the same sam-
pling frequency is used for the long and short symbols
and where Nb is an integer and L>1.

[0119] When an OFDM modulation is used, the long
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symbol is obtained with a Inverse Discrete Fourier Trans-
form (IDFT) of size Nb and the short symbol with an IDFT
of size Nb/ L where Nb/ L is an integer value.

[0120] Preferably, the IDFT is an Inverse Fast Fourier
Transform (IFFT).

[0121] L is equal to the duration of the first symbol di-
vided by the duration of the second symbol. L is not nec-
essarily an integer value, i.e. the first carrier frequencies
on which a second symbol is mapped are not necessarily
spaced by an integer number of Af.

[0122] If Lis an integer value, the first carrier frequen-
cies on which the second symbols are mapped is asubset
of the first carrier frequencies on which the first symbols
are mapped.

[0123] If Lis not an integer value, at least a part of the
first carrier frequencies on which the second symbols are
mapped are different from the first carrier frequencies on
which the first symbols are mapped.

[0124] Short symbols are, as example and in a non
limitative way, used to carry pilot symbols used for chan-
nel estimation.

[0125] According to the invention, the number X, of
first carrier frequencies on which first symbols are
mapped in one group of first carrier frequencies and the
number X of first carrier frequencies on which second
symbols are mapped in that group of first carrier frequen-
cies satisfy the following formula (X, +1)=(Xg+1)L.
[0126] Furthermore, each first carrier frequency on
which the second symbols are mapped is spaced from
the second carrier frequencies by an integer number of
LAf.Eachfirst carrier frequency on which the first symbols
are mapped is spaced from the second carrier frequen-
cies by an integer number of Af.

[0127] The transmission module 400 comprises an In-
verse Discrete Fourier Transform module 42 which exe-
cutes preferably an IFFT of carrier frequencies in order
to form IFFT samples.

[0128] The size Ngg7 of the IFFT is determined by the
bandwidth of the base station 10.

[0129] The transmission module 400 comprises a par-
allel to serial converter 43 which serializes the IFFT sam-
ples.

[0130] The transmission module 400 comprises a cy-

clic prefix insertion module 44 and a radio modulator 45
which modulates the IFFT samples and the cyclic prefix
by the modulation carrier frequency of the base station
10.

[0131] The radio modulator 45 is preferably an analog
Radio Frequency modulator.

[0132] Fig. 5 is a diagram representing the architec-
ture of the network interface of the user equipment.
[0133] The network interface 305 of each user equip-
ment 20 comprises a reception module 500 and a trans-
mission module 550.

[0134] The architecture of the transmission module
550 is similar to the architecture of the transmission mod-
ule 400 which has been already disclosed in reference
to the Fig. 4.
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[0135] The reception module 500 comprises a demod-
ulator 51 which demodulates the received symbols by
the demodulation carrier frequency of the user equipment
20.

[0136] The radio demodulator 51 is preferably an an-
alog Radio Frequency demodulator.

[0137] By demodulating the received symbols by the
carrier frequency which is the demodulation carrier fre-
quency of the user equipment 20, the data, if there are
some which have been mapped on that carrier frequency,
may be corrupted by continuous components depending
on the user equipment architecture.

[0138] The reception module 500 comprises a cyclic
prefix removal module 52 which removes the cyclic prefix
from the demodulated symbols.

[0139] The reception module 500 comprises a serial
to parallel module 53 which converts in parallel the sam-
ples ofthe demodulated symbols of which the cyclic prefix
has been removed.

[0140] The reception module 500 comprises a Dis-
crete Fourier Transform module 54 which transforms the
parallelised samples into the frequency domain.

[0141] The Discrete Fourier Transform module 54 is
preferably a Fast Fourier Transform module.

[0142] The reception module 500 comprises a carrier
frequency selection module 55 which selects groups of
first carrier frequencies in order to proceed to the decod-
ing of the received data.

[0143] Asexampleandinanon limitative way, the car-
rier frequency selection module 55 selects the first carrier
frequencies of sixteen groups of first carrier frequencies
noted 704 to 704¢ in the Fig. 7. Only the group of first
carrier frequencies noted 70, and the sixteenth group of
first carrier frequencies noted 70,4 are shown in the Fig.
5 for the sake of clarity.

[0144] Each group of first carrier frequencies is spaced
from at least one other group of first carrier frequencies
by at least one second carrier frequency.

[0145] The carrier frequency selection module 55 as-
sumes, as example, that null values are mapped on the
second carrier frequencies. If the second carrier frequen-
cies are used for transferring information like pilot sym-
bols or other data than the one mapped on the first carrier
frequencies, the carrier frequency selection module 55
assumes that the second carrier frequency which corre-
sponds to the demodulation carrier frequency of the user
equipment 20 carries on a null value and selects the other
second carrier frequencies.

[0146] Only three second carrier frequencies noted
714, 73, and 73g are shown in the Fig. 5 for the sake of
clarity but the carrier frequency selection module 55 proc-
esses a more important number of second carrier fre-
quencies.

[0147] The carrier frequency selection module 55 is
able to process first symbols, as example long symbols,
of a first duration and second symbols, as example short
symbols, of a second duration which is equal to 1/L time
the first duration. The carrier frequency selection module
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55 selects the first carrier frequencies of groups of first
carrier frequencies for the first symbols and selects first
carrier frequencies of groups of first carrier frequencies
for the second symbols.

[0148] The reception module 500 comprises a parallel
to serial converter 56 which transforms the data con-
veyed by the first carrier frequencies in a serial form and
if the second carrier frequencies are used for transferring
information like pilot symbols or other data than the one
mapped on the first carrier frequencies, the parallel to
serial converter 56 transforms the data conveyed by the
second carrier frequencies in a serial form.

[0149] Fig. 6ais a diagram representing a first exam-
ple of first carrier frequencies on which first and second
symbols are mapped and second carrier frequencies.
[0150] In the Fig. 6a, the group of first carrier frequen-
cies 704 is spaced from the group of first carrier frequen-
cies 704¢ by the second carrier frequency 71,. The group
of first carrier frequencies 70, is also spaced from the
group offirst carrier frequencies 70, by the second carrier
frequency 73;.

[0151] The group of first carrier frequencies 70, com-
prises nine first carriers frequencies noted 604 to 60g.
Thefirst carrier frequencies 604 to 60g are equally spaced
from each other by Af.

[0152] The first carrier frequencies 604 to 60g are the
first carrier frequencies on which the first symbols are
mapped in the group of first carrier frequencies 704. Each
first carrier frequency 60, to 60y is spaced from the sec-
ond carrier frequencies 71, and 73, by an integer number
of Af.

[0153] As example, the first carrier frequencies 60, is
spaced from the second carrier frequency 71, by one Af
and is spaced from the second carrier frequency 73, by
nine Af.

[0154] According tothatfirstexample, the first symbols
are twice longer than the second symbols, i.e. L=2.
[0155] The first carrier frequencies 60,, 60,4, 60 and
604 are the first carrier frequencies on which the second
symbols are mapped in the group of first carrier frequen-
cies 704. The first carrier frequencies 60,, 604, 60g and-
60g are equally spaced from each other by LAf.

[0156] Each first carrier frequency 60,, 604, 605 and
60g is spaced from the second carrier frequencies 71,
and 73, by an integer number of LAf.

[0157] As example, the first carrier frequency 60, is
spaced from the second carrier frequency 71, by one LAf
and is spaced from the second carrier frequency 73, by
four LAT.

[0158] AsLisanintegervalue, the first carrier frequen-
cies on which the second symbols are mapped belong
to a subset of the first carrier frequencies on which the
first symbols are mapped.

[0159] The number X, of first carrier frequencies on
which first symbols are mapped in the group of first carrier
frequencies 70, and the number X of first carrier fre-
quencies on which second symbols are mapped in the
group of first carrier frequencies 70, satisfy the formula
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(X, +1)=(Xg+1)L.

[0160] Fig. 6b is a diagram representing a second ex-
ample of first carrier frequencies on which first and sec-
ond symbols are mapped and second carrier frequen-
cies.

[0161] In the Fig. 6b, the group of first carrier frequen-
cies 70, is spaced from the group of first carrier frequen-
cies 7044 by the second carrier frequency 71,. The group
of first carrier frequencies 70,4 is also spaced from the
group offirst carrier frequencies 70, by the second carrier
frequency 73;.

[0162] The group of first carrier frequencies 70, com-
prises eight first carriers frequencies noted 63, to 63g
and three first carriers frequencies noted 65, to 65;. The
first carrier frequencies 63, to 63g are equally spaced
from each other by Af.

[0163] The first carrier frequencies 63, to 63g are the
first carrier frequencies on which the first symbols are
mapped in the group of first carrier frequencies 70,. Each
first carrier frequency 63, to 63 is spaced from the sec-
ond carrier frequencies 71, and 73, by an integer number
of Af.

[0164] As example, the first carrier frequencies 63, is
spaced from the second carrier frequency 71, by one Af
and is spaced from the second carrier frequency 73, by
eight Af.

[0165] According tothatsecond example, the first sym-
bols are one and half time longer than the second sym-
bols, i.e. L=1.5.

[0166] The first carrier frequencies 654, 633, 655, 634
and 653 are the first carrier frequencies on which the
second symbols are mapped in the group of first carrier
frequencies 704. The first carrier frequencies 654, 635,
65, 635 and 655 are equally spaced from each other by
LAT.

[0167] Each first carrier frequencies 654, 633, 65,, 63¢
and 653 is spaced from the second carrier frequencies
71, and 73, by an integer number of LAf.

[0168] As example, the first carrier frequencies 65, is
spaced from the second carrier frequency 71, by one LAf
and is spaced from the second carrier frequency 73, by
five LAF.

[0169] As L is not an integer value, at least a part of
the first carrier frequencies on which the second symbols
are mapped are different from the first carrier frequencies
on which the first symbols are mapped.

[0170] The number X, of first carrier frequencies on
which first symbols are mapped in the group of first carrier
frequencies 704 and the number X of first carrier fre-
quencies on which second symbols are mapped in the
group of first carrier frequencies 70, satisfy the formula
(X +1)=(Xg+1)L.

[0171] Fig. 7 is a diagram representing an example of
the frequency band in which data are mapped on first
carrier frequencies of groups of carrier frequencies and
inwhich each group offirst carrier frequencies are spaced
from at least one other group of first carrier frequencies
by at least one second carrier frequency.
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[0172] In the example of the Fig. 7, the telecommuni-
cation network 15 uses Time Division Duplexing scheme
and the frequency band is divided into 1215 carrier fre-
quencies which are used either for the downlink or the
uplink channels.

[0173] In the Fig. 7, the frequency band used by the
base station 10 is noted B 10. That frequency band has,
as example, a bandwidth of 20 MHz which corresponds
to 1215 carrier frequencies.

[0174] The frequency bands used by the user equip-
ments 20a to 20g are respectively noted B20a to B20g.
The frequency bands B20a, B20b and B20c have, as
example, a bandwidth of 10 MHz which corresponds to
607 carrier frequencies. The frequency bands B20d,
B20e and B20f have, as example, a bandwidth of 15 MHz
which corresponds to 911 carrier frequencies. The fre-
quency band B20g has a bandwidth of 20 MHz.

[0175] The modulation and the demodulation carrier
frequency of the base station 10 is the carrier frequency
71 1.

[0176] The modulation and the demodulation carrier

frequency of the user equipment 20a is the carrier fre-
quency 75a, the modulation and the demodulation carrier
frequency of the user equipment 20b is the carrier fre-
quency 75b, the modulation and the demodulation carrier
frequency of the user equipment 20c is the carrier fre-
quency 75c, the modulation and the demodulation carrier
frequency of the user equipment 20d is the carrier fre-
quency 75d, the modulation and the demodulation carrier
frequency of the user equipment 20e is the carrier fre-
quency 75e, the modulation and the demodulation carrier
frequency of the user equipment 20f is the carrier fre-
quency 75f and the modulation and the demodulation
carrier frequency of the user equipment 20g is the carrier
frequency 75g.

[0177] As we can understand in the example of the
Fig. 7, the base station 10 and the user equipments 20
may have different modulation and/or demodulation car-
rier frequencies 75.

[0178] As the frequency band B10 of the base station
10 is greater or equal to the frequency bands B20 of the
user equipments 20 and as the user equipments 20 have
different modulation and/or demodulation carrier fre-
quencies 75, the frequency band B10 of the base station
10 is used more efficiently.

[0179] According tothe invention, first and second car-
rier frequencies are defined.

[0180] Inthe example of the Fig. 7, the first carrier fre-
quencies are grouped into 16 groups of first carrier fre-
quencies noted respectively 70, to 704g.

[0181] As example, each group 70 comprises X; =75
first carrier frequencies on which first symbols are
mapped and Xg =37 first carrier frequencies on which
second symbols are mapped.

[0182] Preferably and in a non limitative way, each
group is divided into three resource blocks of first carrier
frequencies on which first symbols are mapped. The re-
source blocks comprise almost the same number of first
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carrier frequencies or the same number of first carrier
frequencies.

[0183] The second carrier frequencies are noted 71,
72, and 73 in the Fig. 7.

[0184] The second carrier frequency 71, is the modu-
lation and/or demodulation carrier frequency of the base
station 10 and corresponds to the modulation and/or de-
modulation carrier frequencies 75c, 75f and 75g of the
user equipments 20c, 20f and 20g. The second carrier
frequency 71, corresponds to the modulation and/or de-
modulation carrier frequency 75d of the user equipment
20d. The second carrier frequency 715 corresponds to
the modulation and/or demodulation carrier frequency
75a of the user equipment 20a. The second carrier fre-
quency 71, corresponds to the modulation and/or de-
modulation carrier frequency 75e of the user equipment
20e and the second carrier frequency 715 corresponds
to the modulation and/or demodulation carrier frequency
75b of the user equipment 20b.

[0185] According to the invention, the second carrier
frequencies 714, 715 and 715 are susceptible to be the
modulation and/or demodulation carrier frequency of the
user equipments 20 which have a given frequency band.
As example such frequency band is equal to 10 MHz.
The second carrier frequencies 714, 714 and 71, are sus-
ceptible to be the modulation and/or demodulation carrier
frequency of the user equipments 20 which have another
given frequency band. As example, such frequency band
is equal to 15 MHz.

[0186] The second carrier frequencies 72, and 72, are
defined in order to maintain a regular spacing structure
of the second carrier frequencies.

[0187] The second carrier frequencies 734 to 73 are
defined in order to insure that in each group of first carrier
frequencies, the number X| of first carrier frequencies on
which first symbols are mapped in one group of first car-
rier frequencies 70 and the number X of first carrier fre-
quencies on which second symbols are mapped in that
group of first carrier frequencies 70 satisfy the formula
(X +1)=(Xg+1)L.

[0188] According to the invention, when the base sta-
tion 10 transfers data to a user equipment 20, it maps
first and second symbols on first carrier frequencies of
groups of first carrier frequencies 70 comprised in the
frequency band B20 of the user equipment 20. Each of
these groups of first carrier frequencies 70 is spaced from
at least one other group of first carrier frequencies 70 by
a second carrier frequency 71 and/or 72 and/or 73.
[0189] Asexample, when the base station 10 transfers
data to the user equipment 20a, it maps data on first
carrier frequencies of the groups of first carrier frequen-
cies 70q to 70,4 as they are comprised in the frequency
band B20a of the user equipment 20a.

[0190] The base station 10 maps data on each first
carrier frequency of each group of first carrier frequencies
704 to 7046 or maps data on each first carrier frequency
of at least one group of first carrier frequencies 70q to
704 or maps data on some first carrier frequencies of
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each group offirst carrier frequencies 704 to 704¢ or maps
data on some first carrier frequencies of at least one
group of first carrier frequencies.

[0191] In a similar way, when a user equipment 20
transfers data to the base station 10, it maps first and
second symbols on first carrier frequencies of groups of
first carrier frequencies 70 comprised in the frequency
band B20 of the user equipment 20. Each of these group
of first carrier frequencies 70 is spaced from at least one
other group of first carrier frequencies 70 by a second
carrier frequency 71 and/or 72 and/or 73.

[0192] As example, when the user equipment 20a
transfers data to the base station 10, it maps data on first
carrier frequencies of the groups of first carrier frequen-
cies 70g to 704.

[0193] The user equipment 20a maps data on each
first carrier frequency of each group of first carrier fre-
quencies 70q to 7044 or maps data on each first carrier
frequency of at least one group of first carrier frequencies
704 to 7046 or maps data on some first carrier frequencies
of each group of first carrier frequencies 70g to 7044 or
maps data on some first carrier frequencies of at least
one group of first carrier frequencies.

[0194] It has to be noted here that the first carrier fre-
quencies on which the base station 10 maps data when
it transfers data to the user equipment 20a may be dif-
ferent from the first carrier frequencies on which the user
equipment 20a maps data when it transfers data to the
base station 10.

[0195] Ithastobe noted herethat,the userequipments
20 may transfer data under the form of first and/or second
symbols and the base station 10 may transfer data only
under the form of first symbols. On the opposite, the user
equipments 20 may transfer data only under the form of
first symbols and the base station 10 may transfer data
under the form of first and/or second symbols.

[0196] The second carrier frequencies 71, 72 and 73
are the same either for the downlink channel or the uplink
channel.

[0197] Such regular structure of the first and second
carrier frequencies simplifies the complexity of the base
station 10 and the user equipments.

[0198] Fig. 8 is a diagram representing an algorithm
for transferring data according to the present invention.
[0199] The present algorithm is executed by the base
station 10 and/or each user equipment 20. The present
algorithm is disclosed, as example, when it is executed
by the base station 10.

[0200] At step S800, the processor 200 of the base
station 10 gets the identifiers of the second carrier fre-
quencies 71, 72 and 73 stored in the RAM memory 203
of the base station 10.

[0201] Theidentifiers ofthe second carrier frequencies
are predefined.
[0202] At next step S801, the processor 200 gets the

identifiers of the first carrier frequencies comprised in
each group of first carrier frequencies 70.
[0203] At next step S802, the processor transfers the
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identifiers obtained at step S800 and S801 to the network
interface 205 and more precisely to the data to carrier
frequencies mapping module 41 of the transmission
module 400.

[0204] The data to carrier frequencies mapping mod-
ule 41 maps the data to be transferred on first carrier
frequencies of at least two groups of first carrier frequen-
cies.

[0205] Each group offirst carrier frequencies is spaced
from at least one other group of first carrier frequencies
by at least one second carrier frequency.

[0206] At next step S803, the processor 200 com-
mands the process of the second carrier frequencies to
the network interface 205 and more precisely to the data
to carrier frequencies mapping module 41 of the trans-
mission module 400.

[0207] The data to carrier frequencies mapping mod-
ule 41 set null values on the second carrier frequencies
or maps pilot symbols on the second carrier frequencies
or maps other data than the one mapped on the first
carrier frequencies.

[0208] At next step S804, the mapped data are trans-
ferred to at least a user equipment 20.

[0209] For each data having to be transferred, the
steps S802 to S804 are executed.

[0210] Fig. 9 is a diagram representing an algorithm
for retrieving data according to the present invention.
[0211] The present algorithm is executed by the base
station 10 and/or each user equipment 20. The present
algorithm is disclosed, as example, when it is executed
by a user equipment 20.

[0212] At step S900, the processor 300 of the user
equipment 20 gets the identifiers of the second carrier
frequencies 71, 72 and 73 stored in the RAM memory
303 of the user equipment 20.

[0213] Theidentifiers of the second carrier frequencies
are predefined.

[0214] At next step S901, the processor 300 gets the
identifiers of the first carrier frequencies comprised in
each group of first carrier frequencies 70.

[0215] At next step S902, the processor 300 com-
mands the process of the second carrier frequencies to
the network interface 305 and more precisely to the car-
rier frequency selection module 55 of the reception mod-
ule 500.

[0216] If no data are mapped on the second carrier
frequencies, the carrier frequency selection module 55
doesn’t process the second carrier frequencies. If the
second carrier frequencies are used for transferring in-
formation like pilot symbols or other data than the one
mapped on the first carrier frequencies, the carrier fre-
quency selection module 55 doesn’t process only the
second carrier frequency which corresponds to the de-
modulation carrier frequency of the user equipment 20
and selects the other second carrier frequencies.
[0217] At next step S903, the processor 300 transfers
the identifiers obtained at step S901 to the network in-
terface 305 and more precisely to the carrier frequency
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selection module 55 of the reception module 500.
[0218] The carrier frequency selection module 55 se-
lects groups of first carrier frequencies in order to proceed
to the decoding of the received data.

[0219] Each group offirst carrier frequencies is spaced
from at least one other group of first carrier frequencies
by at least one second carrier frequency.

[0220] At nextstep S904, the data are retrieved by the
processor 300.

[0221] Each time signals are received, the steps S902
to S904 are executed.

[0222] Naturally, many modifications can be made to
the embodiments of the invention described above with-
out departing from the scope of the present invention.

Claims

1. Method for transferring, by a first telecommunication
device, data to a second telecommunication device
through a telecommunication network using multiple
carrier frequencies, characterised in that the meth-
od comprises the steps executed by the first tele-
communication device, of :

- mapping the data on first carrier frequencies
of plural consecutive groups of first carrier fre-
quencies, each group of first carrier frequencies
being spaced from the next group of first carrier
frequencies by a second carrier frequency, at
least two second carrier frequencies being car-
rier frequencies which are susceptible to be the
demodulation carrier frequency of the second
telecommunication device,

- transferring the mapped data to the second
telecommunication device.

2. Method according to claim 1, characterised in that
each second carrier frequency which is the carrier
frequency which is susceptible to be the demodula-
tion carrier frequency of the second telecommunica-
tion device is a predetermined carrier frequency.

3. Method according to any of the claims 1 or 2, char-
acterised in that each group of first carrier frequen-
cies comprises the same predetermined number of
first carrier frequencies.

4. Method according to claim 3, characterised in that
the data are transferred under the form of first sym-
bols of a first duration and second symbols of a sec-
ond duration, the first symbols being mapped on a
first number of first carrier frequencies, the second
symbols being mapped on a second number of first
carrier frequencies.

5. Method according to claim 4, characterised in that
each first carrier frequency on which a first symbol
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is mapped is spaced from the second carrier fre-
quencies by an integer number of Af, where Afis the
spacing between two first carrier frequencies on
which a first symbol is mapped.

Method according to claim 5, characterised in that
each first carrier frequency on which a second sym-
bol is mapped is spaced from the second carrier fre-
quencies by an integer number of LAfwhere L is the
first duration divided by the second duration.

Method according to claim 6, characterised in that
the number X of first carrier frequencies on which
first symbols are mapped in one group of first carrier
frequencies and the number Xg of first carrier fre-
quencies on which second symbols are mapped in
that group of first carrier frequencies satisfy the fol-
lowing formula (X, +1)=(Xg+1)L.

Method according to any of the claims 5 to 7, char-
acterised in that at least one other second carrier
frequency is a predetermined carrier frequency de-
fined in order to insure that in each group of first
carrier frequencies, the number X; of first carrier fre-
guencies on which first symbols are mapped in one
group of first carrier frequencies and the number Xq
of first carrier frequencies on which second symbols
are mapped in that group of first carrier frequencies
satisfy the formula (X, +1)=(Xg+1)L.

Method according to any of the claims 5 to 8, char-
acterised in that L is an integer value, and the first
carrier frequencies on which the second symbols are
mapped belong to a subset of the first carrier fre-
quencies on which the first symbols are mapped.

Method according to any of the claims 5 to claim 9,
characterised in that the first telecommunication
device transfers data through a first frequency band
and the second telecommunication device receives
data through a second frequency band and in that
the bandwidth of the second frequency band is small-
er than the bandwidth of the first frequency band.

Method according to claim 10, characterised in that
the first telecommunication device transfers data to
plural second telecommunication devices and in
that at least one second carrier frequency is a carrier
frequency which is susceptible to be the demodula-
tion carrier frequency of another second telecommu-
nication device.

Method according to any of the claims 5 to 9, char-
acterised in that the first telecommunication device
transfers data through afirst frequency band and the
second telecommunication device receives data
through a second frequency band and in that the
bandwidth of the first frequency band is smaller than
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the bandwidth of the second frequency band.

Method accordingto claim 12, characterised in that
one second carrier frequency is the modulation car-
rier frequency of the first telecommunication device.

Method according to claim 13, characterised in that
at least one other second carrier frequency is the
carrier frequency which is susceptible to be the mod-
ulation carrier frequency of another first telecommu-
nication device.

Method according to any of the claims 1 to 14, char-
acterised in that the method comprises further step
of:

mapping on the second carrier frequencies null
value or pilot symbols or other data than the one
mapped on the first carrier frequencies.

Method for retrieving data transferred by a first tele-
communication device to a second telecommunica-
tion device through a telecommunication network us-
ing multiple carrier frequencies, characterised in
that the method comprises the steps executed by
the second telecommunication device, of :

- selecting first carrier frequencies of plural con-
secutive groups of first carrier frequencies, each
group of first carrier frequencies being spaced
from the next group of first carrier frequencies
by a second carrier frequency, at least two sec-
ond carrier frequencies being carrier frequen-
cies which are susceptible to be the demodula-
tion carrier frequency of the second telecommu-
nication device,

- retrieving data on the selected first carrier fre-
quencies.

Method accordingto claim 16, characterised in that
each group of first carrier frequencies comprises the
same predetermined number of first carrier frequen-
cies.

Method accordingto claim 17, characterised in that
the data are under the form of first symbols of a first
duration and second symbols of a second duration,
the first symbols being mapped on a first number of
first carrier frequencies, the second symbols being
mapped on a second number of first carrier frequen-
cies.

Method according to claim 18, characterised in that
each first carrier frequency on which a first symbol
is mapped is spaced from the second carrier fre-
quencies by an integer number of Af, where Afis the
spacing between two first carrier frequencies on
which a first symbol is mapped.
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Method according to claim 19, characterised in that
each first carrier frequency on which a second sym-
bol is mapped is spaced from the second carrier fre-
quencies by an integer number of LAf, where L is the
first duration divided by the second duration.

Method according to claim 20, characterised in that
the number X, of first carrier frequencies on which
first symbols are mapped in one group of first carrier
frequencies and the number Xg of first carrier fre-
quencies on which second symbols are mapped in
that group of first carrier frequencies satisfy the fol-
lowing formula (X, +1)=(Xs#1)L, wherein Lis the first
duration divided by the second duration.

Method according to any of the claims 19to 21, char-
acterised in that at least one other second carrier
frequency is a predetermined carrier frequency de-
fined in order to insure that in each group of first
carrier frequencies, the number X; of first carrier fre-
quencies on which first symbols are mapped in one
group of first carrier frequencies and the number X
of first carrier frequencies on which second symbols
are mapped in that group of first carrier frequencies
satisfy the formula (X, +1)=(Xs+1)L or at least one
other second carrier frequency is the carrier frequen-
cy which is susceptible to be the demodulation car-
rier frequency of another second telecommunication
device or at least one other second carrier frequency
is the carrier frequency which is susceptible to be
the modulation carrier frequency of another first tel-
ecommunication device.

Method according to claim 22, characterised in that
the method comprises further step of:

- selecting at least one second carrier frequency
and/or atleast one other second carrier frequen-
cy,

- retrieving data on the selected second carrier
frequency and/or on the at least one other sec-
ond carrier frequency.

Method according to any of the claims 16 to 23, char-
acterised in that the first telecommunication device
transfers data through a downlink channel and the
second telecommunication device transfers data
through an uplink channel and in that the uplink and
downlink channels have the same second carrier fre-
quencies.

Device for transferring, from a first telecommunica-
tion device, data to a second telecommunication de-
vice, through a telecommunication network using
multiple carrier frequencies, characterised in that
the device for transferring is included in the first tel-
ecommunication device and comprises:



26.

27.

28.

29.

25

means for mapping the data on first carrier fre-
quencies of plural consecutive groups of first
carrier frequencies, each group of first carrier
frequencies being spaced from the next group
of first carrier frequencies by a second carrier
frequency, at least two second carrier frequen-
cies being carrier frequencies which are suscep-
tible to be the demodulation carrier frequency of
the second telecommunication device,

- means for transferring the mapped data to the
second telecommunication device.

Device for retrieving data transferred by a first tele-
communication device to a second telecommunica-
tion device through a telecommunication network us-
ing multiple carrier frequencies, characterised in
that the device forretrieving is included in the second
telecommunication device and comprises :

means for selecting first carrier frequencies of
plural consecutive groups of first carrier frequen-
cies, each group offirst carrier frequencies being
spaced from the next group of first carrier fre-
quencies by a second carrier frequency, at least
two second carrier frequencies being carrier fre-
quencies which are susceptible to be the de-
modulation carrier frequency of the second tel-
ecommunication device,

- means for retrieving data on the selected first
carrier frequencies.

Computer program which can be directly loadable
into a programmable device, comprising instructions
or portions of code for implementing the steps of the
method according to claims 1 to 15, when said com-
puter program is executed on a programmable de-
vice.

Computer program which can be directly loadable
into a programmable device, comprising instructions
or portions of code for implementing the steps of the
method according to claims 16 to 24, when said com-
puter program is executed on a programmable de-
vice.

Signal transferred by a first telecommunication de-
vice to a second telecommunication device, the sig-
nal being transferred through a frequency band com-
posed of multiple carrier frequencies, characterised
in that data are mapped on first carrier frequencies
of plural consecutive groups of first carrier frequen-
cies and in that each group of first carrier frequen-
cies is spaced from the next group of first carrier
frequencies by a second carrier frequency, at least
two second carrier frequencies being carrier fre-
quencies which are susceptible to be the demodu-
lation carrier frequency of the second telecommuni-
cation device.
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Signal according to claim 29, characterised in that
each group of first carrier frequencies comprises the
same predetermined number of first carrier frequen-
cies.

Signal according to claim 30, characterised in that
the data are under the form of first symbols of a first
duration and second symbols of a second duration,
the first symbols being mapped on a first number of
first carrier frequencies, the second symbols being
mapped on a second number of first carrier frequen-
cies.

Signal according to claim 31, characterised in that
each first carrier frequency on which a first symbol
is mapped is spaced from the second carrier fre-
guencies by an integer number of Af, where Afis the
spacing between two first carrier frequencies on
which a first symbol is mapped.

Signal according to claim 32, characterised in that
each first carrier frequency on which a second sym-
bol is mapped is spaced from the second carrier fre-
quencies by an integer number of LAf, where Afis
the spacing between two first carrier frequencies on
which a first symbol is mapped and L is the first du-
ration divided by the second duration.

Signal according to claim 33, characterised in that
the number X; of first carrier frequencies on which
first symbols are mapped in one group of first carrier
frequencies and the number Xg of first carrier fre-
quencies on which second symbols are mapped in
that group of first carrier frequencies satisfy the fol-
lowing formula (X, +1)=(Xg+1)L.

Signal according to claim 34, characterised in that
the number X, of first carrier frequencies on which
first symbols are mapped in one group of first carrier
frequencies is equal to 75, the number X, of first
carrier frequencies on which second symbols are
mapped in that group of first carrier frequencies is
equal to 37 and L equals two.
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